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Introduction
This paper presents a new design method of servo control system based on dual observers for the positioning of flexible structures with the elasticity. In order to reduce the sensors and to suppress spillover phenomena with caused by ignored elastic modes of the plant, we introduce an input pre-filter which possesses low pass characteristics First, On the basis of the augmented system which is expressed by the plant, an input pre-filter and an integrator based on Internal Model Principle, we design the servo compensater including dual observers for matching desired models. Second, some results of numerical simulations are given
Design of Servo Control System Based on Dual Observers
The aim of our study is to design servo compensator for the flexible structures which satisfies the following design specifications : S.1)
Servo control S.2)
Stabilizing control of the closed loop system while suppessing elastic vibrations of the plant In order to meet these requirements, we propose : C.1)
Control design involving integrator based on Internal Model Principle,
C.2)
Expand the input space of the augment system by using dual observers. Proposed servo control system based on dual observers is shown in Fig. 1 
Simulation
In order to verify the validity of proposed servo compensator, we perform numerical simulations about two examples. In this summary we show a positioning control of a flexible arm as an example. The following servo problem is given.
Servo problem
We set the initial rotational angle of the motor θ(t)=0 [rad] , and the reference value of the motor changes for θ(t)=0[rad] to 0.1[rad] at 1[sec]. Fig.2 shows simulation results. It forces the motor to follow the stepwise reference, while stabilizing the closed loop system and suppressing elastic vibrations of the arm to the satisfied level. 
Conclusions
We presented a new design method of servo control system based on dual observers for the positioning of a flexible structures with the elasticity. From numerical simulations results, it was showed the satisfied results. * * * * * * *
Design of Type-1 Servo Systems Based on a Dual Observer and Its Application to Positioning Control of Flexible Structures
Takahiko Mori * , Member, Katsuhiko Fuwa * * , Non-member, Hisashi Kando * * , Member, Takashi Suzuki * * , Student Member This paper presents a new design method of servo control system based on a dual observer for the positioning of flexible structures. In order to reduce the sensor costs and to suppress spillover phenomena which are caused by ignored elastic modes of the plant, we introduce an input pre-filter which possesses low pass characteristics. First, we consider a generalized plant, which is formulated as an augmented system which is expressed by the plant, the pre-filter and an integrator based on Internal Model Principle. Second, we expand the input spaces of the generalized plant by using the dual observer for matching to desired models. Third, we show our proposed design method which satisfies the design specifications. Finally, some results of numerical simulations are given in order to verify the usefulness of our method.
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